Introduction {#S0001}
============

Brucellosis is a zoonotic infectious disease distributed worldwide, which is caused by intracellular gram-negative bacteria and requires long-term antibiotic therapy. Brucellosis is mainly present in developing and pastoral countries with low to moderate incomes.[@CIT0001] However, the disease is encountered sporadically among immigrants and travelers in developed countries.[@CIT0002] Japan reported the elimination of *Brucella abortus* in 1973. This pathogen must immediately be registered with the Ministry of Health, Labour and Welfare if diagnosed by a doctor or veterinarian. This pathogen is highly contagious and therefore a risk to laboratory workers because exposure to only a few bacteria can lead to the development of clinical symptoms.[@CIT0003] This fact requires physicians to inform laboratory scientists or clinical laboratory technicians about the possibility of brucellosis, to avoid the risk of infection with this pathogen.

Herein, we report our experience with a patient who developed brucellosis after emigrating from an endemic country to Japan. He did not initially report his previous occupation in his country of origin; therefore, the physician did not presume the pathogen to be *Brucella* spp. *Brucella* species include *B. melitensis* and its biovars: *B. abortus* in cattle, *B. melitensis* in sheep and goats, *B. suis* in pigs, and *B. canis* in dogs. This patient's treatment course included a routine bacteriological investigation, which exposed laboratory technicians to the risk of bacterial infection. We describe this case in the hopes of drawing the attention of health care practitioners to this important issue.

Case Presentation {#S0002}
=================

A 43-year-old man visited our hospital owing to intermittent fever. He could not speak or understand Japanese language. His past medical history included urolithiasis, for which he was not treated. His social history was notable as he had emigrated from mainland China; he was currently employed as a metallic welder in Japan. He was a current smoker (1 pack per day) and occasionally drank alcohol.

The patient had previously worked in animal husbandry in Heilongjiang on mainland China where he had a herd of cows (approximately 60 heads). Ten months prior to his first visit to our hospital, two cows had spontaneous abortions; however, the patient did not consult a veterinarian at the time. He emigrated to Japan after selling all of his cows, 7 months prior to his first visit to our hospital. Unfortunately, information about his previous job was not determined at the initial visit owing to language barriers.

Two months after emigrating, the patient developed a sudden fever with chills, general malaise, a bitter taste in his mouth, mild constipation, and myalgia. The symptoms resolved spontaneously within 2 or 3 days. without any treatment. The patient's body temperature was not measured. This course of fever developed once or twice a month for 5 months. He visited our hospital to check his medical condition. Because he could only understand and speak Chinese, he was accompanied by a relative with moderate understanding of Japanese.

We found the following on physical examination of the patient. Consciousness, alert; blood pressure, 121/73 mmHg; heart rate, 90 bpm; respiration rate, 18 bpm; body temperature, 37.3°C; no abnormal findings on examination of the head, neck, chest, abdomen, back, joints, and skin. There were no palpable lymph nodes and no obvious splenomegaly.

Laboratory findings were as follows: white blood cells 4,400/μL; alkaline phosphatase 389 IU/L; and C-reactive protein 4.56 mg/dL. There were no other abnormalities. A computed tomography scan revealed mild splenomegaly.

On the first visit day, the physician took two sets of blood culture samples and closely followed the man as an outpatient because of his good general condition. Three days later, the blood cultures revealed nonfermenting gram-negative bacilli. Using a Phoenix system 100 (Japan Becton Dickinson, Tokyo, Japan), *Ochrobactrum anthropi w*as identified in an initial report on day 8. The patient's general condition was still good at his second visit to the hospital. Transthoracic echocardiography revealed no evidence of endocarditis. Under the provisional diagnosis of bacteremia of unknown origin, ciprofloxacin 400 mg bid was prescribed, which relieved his symptoms. Laboratory technicians were unable to identify the bacteria because of contradictory results between automatic and biochemical identification; therefore, the technicians sent samples to the National Institute of Infectious Diseases for accurate identification. The patient had not mentioned his previous occupation during his first visit to the hospital, meaning that the physician was unable to determine the possibility of infection with *Brucell*a spp. Consequently, laboratory technicians managed the patient's samples following the usual procedures, such as smearing, vortexing, and sniffing the colonies outside of a biosafety cabinet. The pathogen was subsequently identified as *B. abortus* using polymerase chain reaction. A serum agglutination test was positive for *Brucella* spp. (*B. abortus* ≥160, *B. canis* 1280). Doxycycline 100 mg bid and rifampicin 600 mg qd were administered for 6 weeks, as well as additional intravenous gentamicin 5 mg/kg div for the initial 1 week ([Figure 1](#F0001){ref-type="fig"}). Repeated blood cultures revealed negative results and *Brucella* agglutination tests showed positive but gradually decreasing positivity 6 months after the initiation of treatment (*B. abortus* 80, *B. canis* 160). There was no sign of relapse for 1 year after treatment; however, the patient declined another blood test at this point. The patient did not complain of any vertebral or joint pain throughout the clinical course. The patient's wife and three laboratory technicians at our hospital were required to undergo physical and blood examinations, which revealed no evidence of infection. Most serum agglutination tests for these individuals were negative for *Brucella* spp. (*B. abortus* \<40, *B. canis* \<160); however, one laboratory technician had a slightly elevated *B. canis* titer at 320, which was considered asymptomatic infection with *B. canis*; around 3% of dogs are infected with *B. canis* in Japan. Doxycycline and rifampicin were administered for 3 weeks as prophylaxis, under guidelines of the Centers for Disease Control and Prevention.[@CIT0004] After exposure, these individuals did not develop brucellosis for at least 12 months.Figure 1Clinical course.**Abbreviations:** ALP, alkaline phosphatase; CRP, C-reactive protein; GM, gentamicin.

Discussion {#S0003}
==========

In nonendemic countries, it is possible to treat immigrant patients with imported brucellosis, to prevent secondary brucellosis infection, an occupational hazard for laboratory technicians. As part of routine diagnostic services, positive blood culture findings should be carefully noted and scrutinized, to avoid initial misidentification of *O. anthropi*. The present report highlights that it is especially important for primary care physicians to assess information regarding a patient's home country, such as previous employment, to avoid the spread of imported zoonoses. In the present era of a dramatically increasing number of immigrants and foreign travelers, language barriers must be overcome when providing medical care to immigrants or foreigners with fever of unknown origin.

Initially, a result of *O. anthropi* led to confusion about the patient's etiology among the medical team because this pathogen is related to nosocomial infection among immunosuppressed patients.[@CIT0005] Therefore, the physicians carefully took a second history from the patient and his relative, upon notification of the similarity between *O. anthropi* and *Brucella* spp. by a well-trained laboratory technician. Owing to concerns about laboratory-acquired infections, some technicians underwent routine bacteriological testing. *Brucella* spp. can be transmitted via the respiratory mucosa, conjunctivae, gastrointestinal tract, or abraded skin.[@CIT0003] Formerly, laboratory technicians were trained to sniff bacterial colonies in the laboratory setting. In nonendemic countries such as Japan, some experts continue to advise technicians in training as well as in real-world settings to sniff bacterial colonies. However, there are differing opinions related to this procedure.[@CIT0006] Aerosolization is the main source of *Brucella* spp. transmission;[@CIT0005] therefore, samples suspected of being *Brucella* spp. and *O. anthropi* should be handled inside a biosafety cabinet, and sniffing examination by laboratory workers should be prohibited. In our case, the physician could not know about the risk of brucellosis because the patient did not mention his previous occupation as a stock breeder. The patient's current occupation alerted the physician to possible occupational risks such as febrile illness caused by inhalation of zinc fumes (known as metal fume fever), which resulted in a misleading differential diagnoses. The long duration of incubation, from 1 week to several months,[@CIT0001] can cause a delay in recognizing brucellosis. Our patient had a relatively long incubation period of 1 month. The initial result misidentifying *O. anthropi* was shared among the medical team, which may have reduced transmission. More careful history-taking and more discerning judgment are necessary when dealing with patients who have a fever of unknown origin, especially if a language barrier exists.

The treatment for brucellosis is controversial. A meta-analysis published in 2008 recommended triple therapy with doxycycline, rifampicin, and gentamicin.[@CIT0007] In contrast, a later meta-analysis did not support triple therapy because it lacks substantial evidence and there is a concern about the high cost of treatment.[@CIT0008] In our patient, we selected the triple regimen because cost was not a restrictive factor under the national health insurance, which covers most medical costs. In addition, the high relapse rate, rather than the cost of treatment, should be the most important factor in choosing the treatment regimen. This patient declined to receive inpatient treatment because of his work; therefore, initial intravenous gentamicin was administered as outpatient parenteral antibiotic therapy.

The incidence of brucellosis differs worldwide, from the highest rate at 1603 per 1 million population in Syria,[@CIT0009] to nonendemic status in Japan, with only 14 human patients infected with livestock *Brucella* spp. (ie, *B.melitensis* and *B. abortus*) reported during 1999--2018. In contrast, mainland China has a rising prevalence of human brucellosis; the brucellosis prevalence is particularly high in northern regions of China bordering Mongolia and is expanding southward.[@CIT0010] Heilongjiang Province, where our patient formerly lived, has a relatively high prevalence rate of human brucellosis (4861 cases/100,000 population in 2010).[@CIT0010] In addition, a sporadic outbreak among livestock workers and veterinarians has been reported in South Korea, which was previously a nonendemic country but has been making efforts to control the spread of animal and human brucellosis infection.[@CIT0011],[@CIT0012] Over 1 million workers originally from foreign countries are currently working in Japan, of which the largest proportion (31.8%) are from China.[@CIT0013] A literature review of 505 imported cases of brucellosis included immigrants and foreign travelers.[@CIT0014] That review illustrated that most imported cases were associated with traditional risk factors, such as travel and/or consumption of unpasteurized dairy products in or from endemic countries. Our patient had strong exposure to risk factors owing to living in an endemic country and his involvement with diary production. In comparison with developing countries, pastoral Mediterranean countries have a higher potential risk of brucellosis. A case report from Japan also showed that consumption of natural cheeses in France may cause *B. melitensis* infection.[@CIT0015] Physicians should consider the possibility of brucellosis in patients from countries or areas with a higher prevalence of this disease.

*Brucella* spp. are highly contagious bacteria, and appropriate identification is important in public health practice. The highest incidence of infection associated with *Brucella* spp. is among laboratory technicians, with 641 cases per 100,000, as compared with 0.08 cases per 100,000 in the general population.[@CIT0003]

Conclusion {#S0004}
==========

We successfully treated a patient in which brucellosis was not initially suspected, which led to inadvertent exposure of laboratory technicians to this pathogen. In the present era of an increasing number of foreign travelers as well as workers entering Japan owing to revision of the immigration control law, primary care physicians in nonendemic areas must be vigilant regarding this pathogen. Close communication among physicians and laboratory technicians and careful assessment of factors related to a patient's home country, which may require dealing with language barriers, are required to treat and prevent infection with this pathogen.
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